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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to computers and more par- 
ticularly to scrolling information on computers as a func- 
tion of how much a hand held device is tilted. 

Description of Related Art 

When more information is to be displayed to a com- 
puter user than a display can conveniently hold it is 
known to scroll the information to position the informa- 
tion of interest at any particular moment within the view- 
ing window of a computer or other similar device. Infor- 
mation, such as text, which is one dimensional, is 
scrolled typically vertically. Two dimensional informa- 
tion, such as drawings, may require scrolling in both the 
vertical and horizontal directions in order to position the 
viewing window over the desired portion of the drawing 
to be viewed. 

There are four traditional ways of scrolling. The first 
is by direct manipulation of an indicator or "thumb" on a 
scroll bar positioned vertically and/or horizontally on or 
adjacent to the viewing window. The thumb is manipu- 
lated using a mouse or other pointing device. 

A second method of scrolling includes clicking on 
graphical elements in a scroll bar (e.g. clicking at some 
point within the trough of the scroll bar or clicking on 
special up/down buttons) to scroll a line or a screenful 
at a time. 

A third method involves pressing physical buttons 
on the keyboard, such as an up arrow to move up a line 
and the page up key to move up a screenful. 

A fourth way of scrolling involvestheuseof aflicking 
gesture with a pen device to scroll an amount indicated 
by the length of flick. 

The Problems 

Each of the traditional ways of scrolling requires the 
user to interact with specific elements on the screen or 
connected to the computer and are thus less suited for 
a portable computing device, such as the Sunpad™, 
that is typically held by both hands. 

The traditional ways of scrolling are notorious for 
overshooting a desired position. It is difficult for a user 
to vary the scroll speed using the traditional interaction 
techniques. 

There is thus a need for improving the scrolling 
mechanisms for information displays particularly for 
those displays utilizing hand held computing devices. 

SUMMARY OF THE INVENTION 

The present invention provides apparatus, sys- 



tems, processes and computer program products which 
overcome the problems described above. Embodi- 
ments of the invention control scrolling as a function of 
the amount of tilt a computer device experiences with 

5 respect to a reference orientation. The reference orien- 
tation is preferably set by storing a particular orientation 
of the device with respect to the horizontal at a point in 
time specified by a user, by, for example, pressing a but- 
ton. The orientation of the device at sufficient intervals 

10 is then compared with the reference orientation to de- 
termine the direction and rate of scrolling. The rate of 
scrolling is controlled as a function of the amount of tilt 
between the orientation of the device and the reference, 
i.e. the rate of scrolling is controlled as a function of the 

is angle between the device orientation and the reference, 
preferably such that the rate is a function of the angular 
difference squared. Embodiments are disclosed in 
which tilt in one direction controls a first action and tilt in 
an orthogonal direction controls a different action. 

20 The invention is directed to a method for displaying 
information on a display of a computing device by scroll- 
ing the information to be displayed as a function of tilt 
of a control element with respect to a reference. The ref- 
erence value is preferably set when scrolling is activated 

25 such as by the user pushing a button or by squeezing a 
hand held element. The direction of scrolling is deter- 
mined by which way the control element is tilted with 
respect to the reference, e.g. up/down or left/right de- 
pending on whether the direction of tilt with respect to 

30 the reference is up or down, left or right. Tilt in one di- 
rection may control a first action such as scrolling of text 
and tilt in an orthogonal direction controls a different ac- 
tion such as changing a page of text in a viewing window. 
The control element can be either built into the com- 

35 puting device itself or be separate from it. If separate, it 
can be either connected to the computing device or 
linked to the computing device by electromagnetic radi- 
ation. In one preferred form of the invention, the com- 
puting device is hand held. 

40 Scrolling preferably includes scrolling at a rate 
which is a function of the angle of tilt squared. For some 
applications it is advantageous to set the rate of scrolling 
in points per second to render the scrolling independent 
of font size and/or resolution. 

45 The invention is also directed to apparatus for dis- 
playing information on a display, including a tilt detector, 
a scroll mode selector, a reference store configured to 
save a value of tilt detected by the tilt detector when the 
scroll mode selector is activated and a control device 

so connected to the tilt detector and said display at a rate 
which is a function of the difference between the output 
of the tilt detector and the value of tilt stored in said ref- 
erence store. Information to be displayed can be re- 
ceived in a number of ways such as from a disk control- 

55 ler over a bus or from a communications controller over 
a communications link. 

The invention can be incorporated into a timepiece 
and used to scroll menu options and to select and acti- 
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vate time piece functions. Alternatively, the invention 
can be incorporated into an item of user wearable ap- 
parel and linked to said display over a electromagnetic 
or infra-red communications link. 

The invention is also directed to a computer system 
in which a plurality of computers are linked together, 
such as over a network in which at least one of the com- 
puters is configured to scroll information at a rate which 
is a function of tilt of a control element with respect to a 
reference. 

The invention is also directed to a computer pro- 
gram product for displaying information on a display of 
a computing device having a tilt sensor, including a com- 
puter readable memory medium and a computer pro- 
gram, stored on the medium, including program steps 
for storing at least one initial output of said tilt sensor 
when a scroll function is activated, program steps for 
calculating a difference between at least one output of 
said tilt sensor and a scrolling of information on said dis- 
play at a rate which is a function of said difference. 

Still other objects and advantages of the present in- 
vention will become readily apparent to those skilled in 
the art from the following detailed description, wherein 
only the preferred embodiment of the invention is shown 
and described, simply by way of illustration of the best 
mode contemplated of carrying out the invention. As will 
be realized, the invention is capable of other and differ- 
ent embodiments, and its several details are capable of 
modifications in various obvious respects, all without de- 
parting from the invention. Accordingly, the drawing and 
description are to be regarded as illustrative in nature, 
and not as restrictive. 

BRIEF DESCRIPTION OF DRAWINGS 

The objects, features and advantages of the system 
of the present invention will be apparent from the follow- 
ing description in which: 

Figure 1A is an illustration of a hand held comput- 
ing device. 

Figure 1B illustrates a block diagram of the com- 
puter of Figure 1 A in accordance with the invention. 

Figure 1C illustrates an exemplary memory medi- 
um containing a program usable with the computer of 
Figure 1A. 

Figure 2 is an illustration of a person using the de- 
vice of Figure 1. 

Figure 3 is a block diagram of text display appara- 
tus and functions in accordance with the invention. 

Figure 4 is a flow chart of scrolling software in ac- 
cordance with the invention. 

Figure 5 is a flow chart of a scroll up/down (left/right; 
prior-page/next-page) software routine depicted in Fig- 
ure 4 

Figure 6 illustrates a desk top computer with a tilt 
sensor and scroll control built into a hand held control 
device. 

Figure 7 is an illustration of a exemplary timepiece 



with scroll control of the invention built-in. 

Figure 8 is an exemplary menu hierarchy of a time- 
piece illustrated in Figure 7. 

Figure 9 is an illustration of an item of user weara- 
5 ble apparel with built-in and scroll control device. 

Figure 10 illustrates a viewing window which can 
be scrolled over a large two dimensional document such 
as a map. 

Figure 1 1 illustrates the use of hand held computing 
10 devices in a network environment. 

NOTATIONS AND NOMENCLATURE 

The detailed descriptions which follow may be pre- 

15 sented in terms of program procedures executed on a 
computer or network of computers. These procedural 
descriptions and representations are the means used 
by those skilled in the art to most effectively convey the 
substance of their work to others skilled in the art. 

20 A procedure is here, and generally, conceived to be 
a self-consistent sequence of steps leading to a desired 
result. These steps are those requiring physical manip- 
ulations of physical quantities. Usually, though not nec- 
essarily, these quantities take the form of electrical or 

25 magnetic signals capable of being stored, transferred, 
combined, compared, and otherwise manipulated. It 
proves convenient at times, principally for reasons of 
common usage, to refer to these signals as bits, values, 
elements, symbols, characters, terms, numbers, or the 

30 like. It should be noted, however, that all of these and 
similar terms are to be associated with the appropriate 
physical quantities and are merely convenient labels ap- 
plied to these quantities. 

Further, the manipulations performed are often re- 

35 ferred to in terms, such as adding or comparing, which 
are commonly associated with mental operations per- 
formed by a human operator. No such capability of a 
human operator is necessary, or desirable in most cas- 
es, in any of the operations described herein which form 

40 part of the present invention; the operations are ma- 
chine operations. Useful machines for performing the 
operation of the present invention include general pur- 
pose digital computers or similar devices. 

The present invention also relates to apparatus for 

45 performing these operations. This apparatus may be 
specially constructed for the required purpose or it may 
comprise a general purpose computer as selectively ac- 
tivated or reconfigured by a computer program stored 
in the computer. The procedures presented herein are 

so not inherently related to a particular computer or other 
apparatus. Various general purpose machines may be 
used with programs written in accordance with the 
teachings herein, or it may prove more convenient to 
construct more specialized apparatus to perform the re- 

55 quired method steps. The required structure for a variety 
of these machines will appear from the description giv- 
en. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Figure 1A is an illustration of a hand held comput- 
ing device (100) in accordance with the invention. Com- 
puting device 100 has a display screen 110 for display- 
ing the information to the user. A computer device has 
a number of control buttons 1 20 for actuating the various 
control functions within the capability of the computing 
device. The computing device may be equipped option- 
ally with one or more disk drives 1 30, which may accom- 
modate either floppy disks, CD Roms or other memory 
media. On either side of the display screen 110 are 
switches 140 which are preferably pressure sensitive 
switches designed so that under normal gripping pres- 
sures, the switch will not activate. However, when one 
or the other or both switches 140 are squeezed by an 
amount which exceeds a threshold pressure, contact 
will be made between the switch elements to activate 
control of the scrolling function. Switches 140 are locat- 
ed in the areas normally used for gripping of the hand 
held device when in use. 

Figure 2 is an illustration of a person using the de- 
vice of Figure 1 and depicts the manner in which the 
hand held device might be gripped. 

Referring again to Figure 1A, a tilt sensor 150 is 
maintained within the housing of the hand held comput- 
ing device 100. A number of devices are suitable for de- 
tecting the orientation of the device with respect to hor- 
izontal. Digital levels, for example, are well known in the 
art and provide a digital output indicative of the amount 
of tilt experienced by the device with respect to horizon- 
tal. Tilt sensor 1 50 shown in Figure 1 A is optionally com- 
prised of two orthogonal tilt detectors, each detecting tilt 
in a respective dimension. 

An alternative form of tilt sensor is a Polhemus de- 
vice which is a low latency 3D motion tracking and dig- 
itizing device which tracks the orientation of the device 
in which it is mounted in 6 degrees of freedom, namely, 
X, Y, Z roll, pitch and yaw. Polhemus devices are man- 
ufactured by Polhemus Incorporated of Colchester, Ver- 
mont. 

Figure 1 B illustrates a block diagram of the internal 
hardware of the computer of Figure 1A. A bus 150 
serves as the main information highway interconnecting 
the other components of the computer. CPU 155 is the 
central processing unit of the system, performing calcu- 
lations and logic operations required to execute a pro- 
gram. Read only memory (160) and random access 
memory (165) constitute the main memory of the com- 
puter. Disk controller 170 interfaces one or more disk 
drives to the system bus 150. These disk drives may be 
floppy disk drives, such as 1 73, internal or external hard 
drives, such as 172, or CD ROM or DVD (Digital Video 
Disks) drives such as 171. A display interface 175 inter- 
faces display 120 and permits information from the bus 
to be displayed on the display. Communications with ex- 
ternal devices can occur over communications port 1 85. 
A keyboard or keypad is shown sharing interface 145 



with tilt sensor(s) 190 and scroll activate switch(es) 140. 

Figure 1C illustrates an exemplary memory medi- 
um which can be used with drives such as 1 73 in Figure 
1Bor110Ain Figure 1 A. Typically, memory media such 
5 as a floppy disk, or a CD ROM, or a Digital Video Disk 
will contain, inter alia, one or more computer program- 
ming or routing to enable the computer to perform its 
information displaying functions. 

Figure 3 is a block diagram of text display appara- 
10 tus and functions in accordance with the invention. The 
management and control of the display of text in the 
viewing window of a display device 310 is well known in 
the art. A CRT 310, video RAM 320, font generator 330, 
text buffer 340 and text display control 350 are exem- 
15 plary of prior art display systems. The image shown on 
display CRT 3 is generated by mapping values stored 
in a video RAM 320 to respective pixels on the CRT. 
When displaying text, the representation of text, typical- 
ly in an ASCII form, is converted into a bit map repre- 
20 sentation of the text character utilizing a font generator 
330. The bit map of the character being generated by 
the font generator 330 is placed at the appropriate loca- 
tion in the video RAM in association with other charac- 
ters to form the pixel patterns for the display of the char- 
ts acters on the CRT. The font generator is supplied with 
characters from, typically, a text buffer 340 which stores 
blocks of data which can be retrieved as needed or as 
a need is interpreted. The text buffer provides individual 
characters or lines of characters when new lines of text 
30 are to be placed in the viewing window at either the top 
or bottom of the screen as scrolling occurs. The scrolling 
function for text involving, in the one dimensional exam- 
ple, moving some existing characters from inside the 
viewing window to outside and writing new characters 
35 to take the place of those which have scrolled off the 
screen at the other end of the screen. Typically, text buff- 
er 340 is loaded with text retrieved in bulk from memory 
under control of text display control 350. 

In Figure 3, items 355, 360, 365, 370, and 375 rep- 
40 resent an interface to controlling software disclosed in 
Figures 4 and 5. In block 355, represents an indication 
of scroll rate. Scroll rate is essentially how fast the image 
currently being displayed on the CRT is moved up or 
down the screen. Scroll rate can be measured in lines 
45 of video RAM per second, in lines of text per second, or, 
preferably, in points per second. "Points" are a measure 
of size of a particular font. Large fonts (e.g. 28 point 
type) have larger character sizes than smaller fonts (e. 
g. 8 point type). By controlling the rate of scrolling of text 
so to a value in points per second, the rate of scrolling will 
be uniform regardless of the size of font on the screen. 
For non-textual material, scrolling is preferably meas- 
ured in lines or columns of video RAM per second. 
Items 360 and 365 are symbolically depicted as flip 
55 flops, each of which control a respective direction of 
scrolling. When scrolling is to cease, the flip flops are 
reset. The flip flop functionality is preferably implement- 
ed as bits of a register. Resetting can be accomplished 



25 



35 



40 



45 



50 



4 



7 



EP 0 805 389 A2 



by clearing the bits and setting by setting the bits. Items 
370 and 375 control either pagination or left right scroll- 
ing. When controlling pagination, a request for the prior 
page or the next page will normally result in a get text 
request to memory which text will then be loaded into 
the text buffer, and the appropriate portion of the text 
displayed on video RAM 320. 

Alternatively, items 320 and 375 can control left and 
right scrolling. When displaying text, it is preferred to uti- 
lize these controls for pagination. When displaying other 
kinds of documents, these will be utilized to move the 
display window in a direction orthogonal to the up and 
down scrolling of items 360 and 365. 

Figure 4 is a flow chart of scrolling software in ac- 
cordance with the invention. In Figure 4, a check is 
made to determine if a scroll switch (140 of Figure 1 A) 
is activated (410). If it is not, monitoring of the scroll 
switch continues periodically via the loop passing 
through item 41 5. Item 41 5 defines a wait interval before 
checking the switch again. By varying the amount of 
wait, the frequency with which the state of switches are 
sampled can be controlled. If a scroll switch is activated, 
the value of the reference orientation or orientations at 
the instant of the activation of the switch is detected are 
stored to form a reference level (420). 

If, in a particular computing device, tilt is measured 
in only one dimension, then one of blocks 430 and 435 
may be omitted. Blocks 430 and 435 are each imple- 
mented as disclosed more specifically in Figure 5. 
When scrolling has been completed, the user will re- 
lease the switch(s) 140 of Figure 1 A. When the switch 
is released, scrolling is reset (Figure 3) and the moni- 
toring of scroll switch resumes (410) . If the switch has 
not been released, the scrolling routines described with 
respect to Figure 5 continue. 

Figure 5 is a flow chart of a scroll up/down (left/right; 
prior-page/next-page) software routine shown in Figure 
4. The output of the tilt sensor for the particular dimen- 
sion being controlled is sampled at step 51 0. The output 
of the tilt sensor is subtracted from the reference level 
(s) stored at step 420 of Figure 4. If there is no differ- 
ence, the process loops back to the start of the routine. 
If the difference is in one direction, say a positive direc- 
tion, the magnitude of the angular difference between 
the reference level and the output of the tilt sensor is 
utilized to set a value for scrolling rate, preferably pro- 
portional to X 2 (530), where ever X is the magnitude of 
the angular difference. The direction of scroll is then set 
(540). The semantics associated with setting scroll 
could, for example, be either "scroll up", "prior-page", or 
"scroll left" depending on how the system is being im- 
plemented. 

If the difference between the output of the tilt sensor 
and the reference level is negative, then branch 530', 
540' is followed. 530' and 540' correspond respectively 
to blocks 530 and 540 and function the same except that 
they are triggered by a negative result of the subtraction 
operation of block 520. Note that the control of either 



branch is the same and the actual direction of scrolling 
for each of those branches is somewhat arbitrary. For 
example, the meaning associated with 540' could easily 
be switched with the meanings for block 540 without 
5 changing the invention. Similarly, the meaning of a pos- 
itive difference and a negative difference is also arbi- 
trary. 

The value K in blocks 530 and 530' is just a propor- 
tionality constant. For consistency of mathematics, K is 

10 assumed to have a positive value. 

Figure 6 illustrates a desk top computer with a tilt 
sensor (not visible) and scroll control 640 built into a 
hand held control device. 

Figure 6 illustrates a computer of a type suitable for 

is carrying out the invention. Viewed externally in Figure 
6, a computer system has a central processing unit 600 
having disk drives 61 OA and 61 0B. Disk drive indica- 
tions 610A and 610B are merely symbolic of a number 
of disk drives which might be accommodated by the 

20 computer system. Typically, these would include a flop- 
py disk drive such as 61 OA, a hard disk drive (not shown 
externally) and a CD ROM drive indicated by slot 61 0B. 
The number and type of drives varies, typically, with dif- 
ferent computer configurations. The computer has the 

25 display 620 upon which information is displayed. A key- 
board 630 and a mouse are typically also available. 

In this embodiment, a hand held unit has tilt sensor 
(s) built in and has a scroll activate switch 640 used as 
before. The hand held unit's functions could be incorpo- 

30 rated within a standard mouse. Preferably, the computer 
illustrated in Figure 6A is a SPARC workstation from 
Sun Microsystems, Inc. 

Figure 7 is an illustration of a time piece with scroll 
control of the invention built in. The time piece has a 

35 display screen 710, a scroll switch 740, and one or more 
additional functions 745, such as an enter function. One 
of the problems associated with multi-function time piec- 
es is that the user interface is so complexthat it is difficult 
to remember how to perform the functions. 

40 Figure 8 shows an exemplary functional hierarchy 
used with the time piece. The time piece has a number 
of high level functions such as display time, set time, set 
date, stop watch and the like. There may be a number 
of subfunctions within each of the high level functions. 

45 The invention can be utilized in the context of a 
menu or functional hierarchy to facilitate navigation of 
the functionality by activating the scroll function key 740 
of Figure 7 and then scrolling until a desired function is 
displayed. Sub-functions can be activated within a func- 

so tion by scrolling in an orthogonal direction and even val- 
ue selections can be selected in that manner. Thus, a 
very complicated user interface can be navigated by 
simple and intuitive scrolling. 

Figure 9 is an illustration of a user wearable and 

55 scroll control device in accordance with the invention. A 
set of eyeglasses 910 is illustrated. A scroll activation 
switch 940 functions in the same way that switch 140 of 
Figure 1 A functions. The scrolling sensors built into the 
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eyeglasses would not be connected to a computer using 
a cable for obvious reasons. Rather, the scroll sensor 
would be linked to the computer using either infrared, 
optical, radio, or similar electromagnetic link. Thus, once 
activated by depressing switch 940, scrolling of the in- 
formation on the display window of a computer device 
to which the eyeglasses are linked would be a function 
of tilt of the head on which the glasses were positioned. 

Figure 10 illustrates a viewing window which can 
be scrolled over a large two dimensional document such 
as a map 1010. An entire document may require many 
more pixels than can be displayed upon a single CRT. 
The portion of the document then to be viewed on the 
CRT is then a function of the number of pixels in the 
viewing port or viewing window. The movement in two 
dimensions is a straightforward analog to movement us- 
ing single dimension text. Buffer memory is extended to 
two dimensions and scrolling occurs either in one direc- 
tion or in an orthogonal direction. Thus, the view port 
1020 can be moved over the surface of the larger doc- 
ument 1010 as desired. As is known in the art, a variety 
of scaling functions can occur so that the amount of ma- 
terial compressed into a viewing window can be varied 
to permit changes in perspective. 

Figure 11 illustrates the use of hand held computing 
devices as shown in Figure 1A in systems and network 
environments. The hand held computing device of Fig- 
ure 1A, illustrated as items 1110 in Figure 11, can be 
linked to an individual PC 1120. It can also be linked to 
wide area networks such as the Internet, either directly 
or a wireless cellular telephone link, or by way of a dial 
up connection over a related personal computing device 
1120. In a local area network environment 1125, a 
number of workstations 1150, oneormore hosts, 1140, 
and/or one or more servers 1130 can be connected to 
the local area network. A user using hand held comput- 
ing device 1110 can be linked either via a wireless inter- 
face 1150 or via a wireless link to workstation 1150'. 
Gateway connections to wide area networks can occur 
over server 1130. One or more host computers, 1140, 
may also reside on the local area network. Hand held 
computing devices 1110 can access the host over wire- 
less links, thus serving as terminals to the host. 

There is thus disclosed, apparatus, methods, sys- 
tems and computer program products which utilize the 
tilt scrolling techniques of the invention to overcome the 
problems of the prior art and to facilitate an improved 
and easy to use interface through computing devices. 

In this disclosure, there is shown and described only 
the preferred embodiment of the invention, but, as afore- 
mentioned, it is to be understood that the invention is 
capable of use in various other combinations and envi- 
ronments and is capable of changes or modifications 
within the scope of the inventive concept as expressed 
herein. 



Claims 

1 . A method for displaying information on a display of 
a computing device, comprising the step of: 

5 a. providing an element for performing the 

step of scrolling said information as a function of tilt 
of a control element with respect to a reference. 

2. The method of claim 1 in which the control element 
10 is part of the computing device. 

3. The method of claim 1 in which the control element 
is separate from the computing device. 

is 4. The method of claim 3 in which the control element 
is connected to the computing device. 

5. The method of claim 3 in which the control element 
is linked to the computing device by electromagnet- 
ic ic radiation. 

6. The method of claim 1 in which the computing de- 
vice is hand held. 

25 7. The method of claim 1 in which the step of scrolling 
includes scrolling at a rate which is a function of the 
amount of tilt. 

8. The method of claim 7 in which said rate is in points 
30 per second. 

9. The method of claim 7 in which said rate is a func- 
tion of an angle squared, said angle being the angle 
between said reference and a current value of tilt. 

35 

10. The method of claim 1 in which the direction of 
scrolling is specified by the direction of tilt with re- 
spect to the reference. 

40 11. The method of claim 1 in which the reference is set 
by user action. 

12. The method of claim 11 in which the user action is 
pressing a button. 

45 

13. The method of claim 11 in which the user action is 
squeezing a hand held element. 

14. The method of claim 1 in which tilt in one direction 
so controls a first action and tilt in an orthogonal direc- 
tion controls a different action. 

15. The method of claim 14 in which tilt in one direction 
controls scrolling of text and tilt in an orthogonal di- 

55 rection control a page change. 

16. A method for displaying information on a display of 
a computing device, comprising the step of: 
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a. providing an element for performing the 
step of scrolling said information at a rate defined 
in points per second so that scrolling rate is resolu- 
tion independent. 

17. Apparatus for displaying information on a display, 
comprising: 

a. a tilt detector; 

b. a scroll mode selector; 

c. a reference store configured to save a value 
of tilt detected by said tilt detector when the 
scroll mode selector is activated; and 

d. a control device connected to said tilt detec- 
tor and said reference store and configured to 
scroll said information on said display at a rate 
which is a function of the difference between 
the output of the tilt detector and the value of 
tilt stored in said reference store. 

18. Apparatus of claim 17 in which said information is 
stored on a memory medium and said control de- 
vice includes a controller for retrieving at least por- 
tions of said information for display. 

19. Apparatus of claim 17 in which said information is 
stored on a server connected to a network and said 
control device is a computer which includes a com- 
munications controllerfor retrieving at least portions 
of said information for display. 

20. Apparatus of claim 17 in which said control device 
is a timepiece controller and said information is 
menu information for selecting and activating time- 
piece functions. 

21. Apparatus of claim 17 in which at least said tilt de- 
tector and scroll mode selector are mounted on an 
item of user wearable apparel and linked to said dis- 
play over an electromagnetic communications link. 

22. A computer system comprising: 

a. a network, 

b. one or more computers connected to said 
network, at least one of which is configured to 
scroll information at a rate which is a function 
of tilt of a control element with respect to a ref- 
erence. 

23. A computer program product for displaying informa- 
tion on a display of a computing device having a tilt 
sensor, comprising: 

a computer readable memory medium; and 
a computer program, stored on said medium, 
including program steps for storing at least one 
initial output of said tilt sensor when a scroll 



function is activated; 

program steps for calculating a difference be- 
tween at least one output of said tilt sensor and 
a corresponding initial output, and program 
5 steps for controlling scrolling of information on 

said display at a rate which is a function of said 
difference. 

24. A method of scrolling displayed information char- 
10 acterised by controlling the scrolling in accordance 

with an inclination determined by a tilt detector. 

25. Apparatus for controlling scrolling displayed infor- 
mation characterised by a tilt detector and means 

is operative to control the scrolling as a function of the 
tilt detected by the detector. 
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